L
ower extremity arthroplasty can dramatically change the quality of life for persons with arthritis by reducing pain and increasing mobility. 1 Rehabilitation after an arthroplasty is an integral part of this process and a critical step in returning to independent mobility. Factors that influence rehabilitation outcomes and cost should be carefully evaluated and monitored to insure that optimal services are provided and that payment policies are fair and equitable.
Most lower extremity arthroplasty is performed for osteoarthritis (OA) to reduce pain and impaired mobility associated with OA. 1 Rheumatoid arthritis (RA) is less common but produces significant pain and joint damage, also resulting in lower extremity arthroplasty. However, joint pain, swelling, and deformities are generally worse among persons with RA than among persons with OA. We hypothesized that rehabilitation for persons with RA versus OA is more difficult; therefore, rehabilitation for RA patients may require more time to achieve similar gains.
Both providers and payers are interested in factors impacting length of stay (LOS). Health care providers want to have adequate time to optimize rehabilitation effectiveness and outcomes, whereas payers are motivated to minimize LOS and reduce cost. Previous research has shown that comorbid conditions such as arthritis can impact rehabilitation outcomes. [2] [3] [4] The purpose of the present study was to examine the impact of RA versus OA on LOS and rehabilitation outcomes after a lower extremity arthroplasty.
MATERIALS AND METHODS

Data Source
This is a retrospective cohort analysis of the Uniform Data System for Medical Rehabilitation (UDSMR) database, which is the largest nongovernmental national registry of standardized information on medical rehabilitation inpatients in the United States. 5 The UDSMR database includes demographic variables, up to 8 diagnoses (ICD-9 codes), LOS, discharge setting, and performance on a standardized measure of basic daily living skills, the functional independence measure (FIM) Instrument. Detailed information on the UDSMR has been published elsewhere 5 and is available at www.udsmr.org.
The FIM instrument includes 18 items in 2 domainsmotor and cognitive ( Table 1 ). The motor domain includes items assessing self-care, sphincter control, transfers, and locomotion. The cognitive domain includes items assessing communication and social cognition. The rating of individual items focuses on the amount of assistance needed by the person to complete the activity being evaluated, a rating of 1 equaling "complete dependence" and a rating of 7 equaling "complete independence." Total possible FIM ratings range from 18 to 126 (Table 1) .
Facilities contributing to the UDSMR during the period of the study (1994 -2001 ) follow a standard protocol for collecting and submitting information. Using the UDSMR protocol, the FIM instrument was administered to persons receiving inpatient medical rehabilitation within 72 hours of both admission and discharge. Follow-up data were collected by telephone interview approximately 90 days after discharge by the National Follow-Up Services. The interrater reliability and stability of the FIM information collected at discharge and follow-up range from 0.79 to 0.99 using the intraclass correlation approach.
6,7
Overview of the Analysis
Data from the UDSMR were analyzed for patients admitted to inpatient rehabilitation facilities between 1994 and 2001 after lower extremity arthroplasty and had follow-up information. Using all diagnoses in the database, we identified patients who received inpatient rehabilitation after joint replacement and OA or RA (International Classification of Diseases, ICD-9 codes for OA: 715.0 -715.99, 721.0 -721.99, and 724.0 -724.99; ICD-9 codes for RA: 714.0 -714.90). Persons with OA were chosen to be the comparison group because OA is the most common reason for lower extremity arthroplasty. Exclusion criteria were missing age and LOS variables.
Predictor Variable
The predictor variable was the presence of RA. Covariates were age, gender, race/ethnicity, admission FIM ratings, site of arthroplasty (knee, hip, unilateral, or bilateral arthroplasty), and other comorbidities (none, 1-3, and more than 3). 8 
Outcome Measures
Primary outcomes were LOS and weekly rehabilitation gain. Weekly rehabilitation gain is the average weekly gain in FIM ratings while in rehabilitation. The weekly rehabilitation gain is calculated as followed: ͓(discharge FIM Ϫ admission FIM)/LOS͔ ϫ 7͔. 8 
Statistical Analyses
Descriptive and summary statistics were performed for demographic characteristics and outcomes. Wilcoxon signed rank tests were performed to compare mean FIM ratings (admission, discharge, and follow-up), rehabilitation gain, and length of rehabilitation stay between patients with OA and with RA, who received arthroplasty. Multiple linear regressions were used to examine associations between RA and LOS and rehabilitation gain, adjusted for appropriate covariates. Appropriate regression diagnostics were performed and no violations of assumptions were found. 9 Analyses were conducted using SAS 9.1.
RESULTS
We studied 27,457 persons receiving inpatient rehabilitation services after a lower extremity joint arthroplasty; of these, 1361 had a diagnosis of RA. Patients with RA were younger by 5.3 years (P Ͻ 0.01). They were also more likely to be female and from an ethnic minority. Baseline characteristics are presented in Table 2 . Bivariate analyses of outcomes are presented in Table 3 . Compared with those with OA, persons with RA had longer average rehabilitation stay, 11.3 versus 10.3 days; lower admission, discharge, and follow-up FIM ratings; lower average weekly rehabilitation FIM gain, 18.6 versus 20.6; and lower percent discharged to home, 94.5 versus 96.8.
In multivariable linear regression analyses, RA is associated with significantly longer rehabilitation stay, 0.7 days (after adjusting for age, gender, race/ethnicity, admitting FIM, site of arthroplasty, and number of other comorbidity) and lower rehabilitation gain, 2.6 (after adjusting for age, gender, race/ethnicity, site of arthroplasty, number of comorbidity). Constancy of variances was checked for these outcomes and did not show violation of this assumption.
DISCUSSION
We found that RA was associated with longer length of inpatient rehabilitation stay, 0.7 days, after adjusting for covariates. This difference would translate to charges for 1 additional day of hospital stay after arthroplasty for patients with RA. Persons with RA entered rehabilitation with lower functional ratings, made less gain during rehabilitation on a weekly basis, and were discharged with lower functional ratings. At follow-up, persons with RA continued to demonstrate lower functional status ratings.
At the time these data were collected, 1994 to 2001, inpatient rehabilitation services were paid under a fee-forservice system. The longer LOS was presumably determined by rehabilitation providers and was probably justified, because persons with RA had slightly lower rehabilitation gain and FIM ratings at discharge. These findings suggest that rehabilitation for persons with RA after arthroplasty takes longer, and more resources were required to obtain a functional improvement similar to patients without RA, regardless of site of surgery.
The prospective payment system (PPS) for inpatient medical rehabilitation, implemented in 2002, does not provide additional resources for persons with arthritis; therefore, it is possible that persons with RA are now experiencing a shorter rehabilitation LOS similar to persons without RA. Outcome data for rehabilitation under PPS should be monitored to ensure equitable functional recovery among persons with RA.
Under PPS there may be an incentive to provide rehabilitation services through home health agencies, subacute units of nursing homes, or other alternative less costly sources. The impact of increased outpatient, subacute nursing home, or home health rehabilitation services for persons with arthroplasty is an important area for future research.
Previous research before the introduction of PPS demonstrated that persons with stroke or hip fracture and comorbid OA had a longer average length of rehabilitation stay but equivalent functional gain at discharge. 3, 4 The current findings and previous research suggest that rehabilitation for persons with arthritis (RA and OA) requires more resources than for persons without arthritis to achieve maximum functional gain and the ability to live independently after a stroke, hip fracture, or lower extremity joint replacement.
The limitations of our study include those associated with analyzing a large database. 10 The sociodemographic information in the UDSMR data is obtained from medical records, performance-based observation, and self-reports. Although the reliability and accuracy of the information collected has been examined, 6 ,7 the possibility of coding and reporting errors exists. Our findings are associational and, as with any retrospective study using observational data, there are alternative variables that may explain the relationship between RA and functional outcomes in persons receiving lower extremity arthroplasty. Also, we did have information on preoperative condition or medication use. Finally, our Comparisons were performed using Kruskal-Wallis equality of populations rank test. study used data from 1994 to 2001, before the introduction of PPS for inpatient medical rehabilitation. The introduction of PPS may have changed the relationship between LOS, functional outcomes, and discharge settings in ways that are unknown. This is an important topic for future research. In summary, we found RA was associated with longer LOS and less functional gain after inpatient medical rehabilitation for lower extremity arthroplasty. The impact of RA and other rheumatic diseases should be monitored to determine their impact on functional outcomes and implications for payment policy. 
